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1 Background 

Varta Battery Ltd. began operation in St. Thomas in 1981. A pre-operational 
Phytotoxicology Section vegetation assessment survey was conducted in 1980. 
Vegetation surveys have been conducted every year except for 1981 [Jones 1983, 
1984, 1985, 1986, and 1987). Soil surveys were conducted in 19B0, 19B1 and 1982. 
See Section 6.2 for a summary of survey activities. 

The company is located on the northeast outskirts of St. Thomas in an indus- 
trial park that is largely undeveloped and is still being farmed. There are some 
residences in the immediate area. The operation is primarily a source of lead 
emissions with smaller amounts of antimony also being emitted. Detectable levels 
of lead and antimony have been found in vegetation in the immediate vicinity of 
the plant. The concentrations of both metals have been gradually increasing in 
an irregular manner since 1980. The concentrations of lead and antimony have 
exceeded the Phytotoxicology Section's Upper Limits of Normal at the close in 
stations on a regular basis since 1982. 

Because of the lack cf suitable vegetation in the immediate vicinity of the 
company an annual moss bag survey was established in 1984 to better delineate the 
pattern of atmospheric deposition (Temple et al 1981). The moss bag survey has 
shown a pattern cf deposition of lead and antimony downwind from the company tc a 
distance of approximately 500 meters. 

The concentrations of lead and antimony in vegetation and moss bags have 
been gradually increasing since the survey started (Jones 1987). The highest 
levels were reached in 1986. In the late summer of 1986 the company had reported 
to the regional M.O.E. office that a potential source of the emissions had been 
found and actions had been taken to correct the problem. 

2 Methods 

On June 8, 1987 Mr. R.D. Jones of the Phytotoxicology Section established a 
13 station moss bag survey in the vicinity of Varta Battery Ltd., St. Thomas (see 
Figure 1). The moss bags were changed monthly, on July 6, and August 7. The 
last moss bags were collected on September 8 at which time duplicate tree foliage 
samples were collected at six locations around Varta Battery (see Figure 1.). 
Where possible the same trees were sampled as in previous years. Soil samples, 
- 5 cm, were also collected on September 8 at the same six stations at which 
vegetation was collected. 



All samples were delivered to the Phytctoxicclogy Section processing labora- 
tory for drying and grinding prior to submission to the Ministry of Environment, 
Laboratory Services Branch, Inorganic Trace Contaminants Section for analysis of 
lead, cadmium, antimony and zinc. 
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3 Results 

The results for lead, antimony, cadmium, and zinc in vegetation for 1987 are 
given in Table 1. The results of the moss bag analyses are listed in Table 2. 
Included in the tables are the Phytotoxicology Section Upper Limits of Normal 
concentrations for those elements for which limits have been determined (see 
Appendix C for a description of the Upper Limits of Normal I. For the results 
from previous surveys please refer to previous reports isee References, Appendix 
6.11. 



Because of the location of Varta Battery Ltd. and the relatively undeveloped 
nature of the area surrounding the company it was decided that the Rural Upper 
Limits of Normal concentration should be used when evaluating the results instead 
of the Urban Upper Limits of Normal that were used in reports before 1986. Val- 
ues exceeding the Upper Limits of Normal are shown as boldface and underlined. 



Table 1 : Results of Analysis of Vegetation and 


Soil Samples 
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Chemical Analysis Results by Element 1 ppcn dry weight) and Year 


Station 
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Cadmium 


Zinc 
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Description 










1 


white oak 


13 
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0.2 


23 
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21 
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0.2 


34 




soil 0-5 


32 
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0.5 


71 


2 
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0.4 


53 


3 
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38 




sumac 
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1.95 


0.1 


24 




soil - 5 


38 
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0.5 


79 


4 


silver maple 
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0.2 


33 




soil 


29 
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0.5 


83 
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white oak 
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<0.1 


21 




silver maple 
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16 
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12 
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0.5 


43 


Upper Limits Veg. 30 0.3 
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of Normal Soil 150 1.0 
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4 Discussion 

The lead levels in both vegetation and moss bags decreased significantly in 
1987 when compared with the 1986 results. At the four vegetation stations, one 
through four, in the immediate impact area, the level of lead decreased by fifty 
percent or more at all stations except station 2. The concentration at station 2 
was the highest recorded to date. The levels at the other three stations were 



similar to those from 1982. There was no change in the control station. There 
was only one exceedance of the Rural Upper Limit of Normal for lead in tree 
foliage in 1987 as compared with six in 1986. 

There was a similar pattern in the moss bag results for lead. Stations one 
through six, and eight all decreased on average by thirty to fifty percent from 
the 1986 results. There were only eight exceedances of the Rural Upper Limit of 
Normal for lead in moss bags in 1987 as compared to 20 in 1986. 

With the exception of station five the levels of lead in soil were similar 
to the results found in the 1980, 1981 and 1982 surveys. The level of 100 ppir. 
lead in soil at station five was four times the level found in 1982. This is 
also the station at which the vegetation results were high. There may be a 
connection between the levels of lead in the vegetation and the levels in the 
soil. Although station five is close to the company, high levels of lead in soil 
are not expected as the prevailing winds are generally in the opposite direction. 
The Rural Upper Limit of Normal for lead in soil was not exceeded at any loca- 
tion. With the exception of station five there does not appear to be any signif- 
icant amounts of lead accumulating in the soil. 

The 1987 antimony results for both vegetation and moss bags did not show the 
same significant decrease in concentration at the close in stations, compared to 
1986, as was the case with lead. The concentrations of antimony in vegetation 
and moss bags were essentially the same in 1987 as in 1986 with some minor 
increases and decreases. There were eight exceedances of the Rural Upper Limit 
of Normal for antimony in vegetation in 1987. Although there is no Upper Limit 
of Normal guideline for antimony in moss bags the data do however implicate the 
Varta plant as an emission source. 

It is difficult to compare the soil results for antimony with previous sur- 
veys as the levels found are generally near the detection limit for antimony. 
Also the reported detection limit has changed significantly since the survey 
started. The only station where there does appear to be a small increase in 
antimony in soil is at station one. There were no exceedances of the Rural Upper 
Limit of Normal for antimony in soil. 



I 



The pattern of low level cadmium in moss bags from stations 11,12 and 13 
that was first observed in the 1984 moss bag survey also was detected in 1987. 
The source of the cadmium appears to be centered on A. Schulman Canada Limited. 
The level of cadmium in the moss bags was below the Upper Limit of Normal concen- 
tration of 2.0 ppm at all stations. 

The pattern of elevated zinc levels in moss bags that had been observed in 
previous surveys was repeated in the 1987 results. The concentrations were 
higher in 1987 than in previous years. The exceedances of the Rural Upper Limit 
of Normal for zinc in moss bags increased from six in 1986 to thirteen in 1987. 
This pattern of elevated zinc levels was not found in the vegetation results. 

5 Summary 

With the exception of one vegetation station both vegetation and moss bag 
results showed a significant decrease in lead levels in 1987. The levels of lead 
are back to those found shortly after Varta Battery Ltd. started operations in 
1981. The levels of antimony in both vegetation and moss bags in 1987 did not 
show a corresponding decrease and are similar to the 1986 results. The actions 
taken by the company in 1986 to reduce emissions appear to have been successful 
with lead but not with antimony. In general, there does not appear to have been 
any significant accumulation of lead or antimony in the soil around Varta Bat- 
tery. The exception to this is at station five where the level of lead in soil 
was higher than in the early surveys. Low levels of cadmium, that were detected 
could be attributed to emissions from A. Schulman Canada Ltd., St. Thomas. 
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6.2 



Summary of Survey Activities 



Table A: Number of Stations Sampled for Soil, ' 


Vegetation and 




Moss Bags from 1980 to 1987. 




Year 


Soil 


Vegetation 


Moss Bags 


1980 


6 


6 




1981 


6 






19B2 


6 


6 


- 


1983 




6 




1983 




6 




1984 




6 


12 


1985 




6 


13 


1986 




6 


13 


1987 


6 


6 


13 



6.3 Upper Limits of Normal 

Derivation and Significance of MOE 'Upper Limits of Normal* 

Contaminant Guidelines 

The MCE "upper limits of normal" contaminant guidelines essentially rep- 
resent the expected maximum concentration of contaminants in surface soil 
(non-agricultural I , foliage (tree and shrub), grass, moss bags and or snow 
from areas of Ontario not subject to the influence of point sources of emis- 
sions. "Urban" guidelines are based upon samples collected from centers of 
minimum 10,000 population. "Rural" guidelines are based upon samples 
collected from non-built-up areas. Samples were collected by MOE personnel 
using standard sampling techniques (ref ; Ministry of the Environment, T963. 
Field Investigation Manual . Phytotoxicology Section - Air Resources Branch: 
Technical Support Sections - NE and NW Regions). Chemical analyses were 
performed by the MOE Laboratory Services Branch. 

The guidelines were calculated by taking the arithmetic mean of available 
analytical data and adding three standard deviations of the mean. For those 
distributions that are "normal", 99% of all contaminant levels in samples from 
"background" locations (i.e. not affected by point sources nor agricultural 
activities) will lie below these upper limits of normal. For those distrib- 
utions that are non-normal, the calculated upper limits of normal will not 
actually equal the 99th percentile, but nevertheless they lie within the 
observed upper range of MOE results for Ontario samples. 

Due to the large variability in element concentrations which may be pres- 
ent across Ontario, even in background data, control samples should always be 
collected. This is particularly important for soils, which may show large 
regional variations in element composition due to difference in parent mate- 
rial. Species of vegetation which naturally accumulate high levels of an 
element also may be encountered. 

It is stressed that these guidelines do not represent maximum desirable 
or allowable levels of contaminants. Rather, they serve as levels which, if 
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exceeded, would prompt further investigation on a case by case basis to deter- 
mine the significance, if any, of the above normal concentration Is ) , Concen- 
trations which exceed the guidelines are not necessarily toxic to plants, 
animals or man. Concentrations which are below the guidelines are not known 
to be toxic. 



